REVISED 5-F-B7

FHEA HO. £.9.3

CRLCTICALITY 2

LNLT FT
SHUTTLE CETV DWG KD, 2 -
CATTICAL ITEHS LIST

FATLURE HODE AND
LAUSE

FAILURE EFFECT
4 End ITEH

RATHOHALE FOR ACCEPTANCE

SHEET 1 13 B

Lnss of pan and tilL
{electrical Funciiony.

EIH
Power Suppl
Command /€ nck Heceivers

UZ=HE

Loss aof kravel in the pan
and Eili direction.

Hessk Case:
Lazs of mission
eritical vidae,

DESIGH FEATURES

The heritage for the PTU mechanitms ia the designs used auccessfully on the fumar
Rover equlpment on 4he Apallo 15, 16, and 17 nissioas.

All support bearings 1e the azlimuth and elevation axes are conservalively desigaed
whern canparad to Lhe launch Toad environnent.

The design was prepaced by o dekaillod Finite element analysis of tha structurs,
tak:ng into accoust the derating for the Fatigwe cyeles represanted by HIO
mizeinne. & zeriss of devalopnental tests were canduckad to verify k :e analytical
madels for tha structure and #rive train analyses. Reviews werg held al prelisinary
decign and critical design wewiew levels Lo svaluake khe desigrs and test daka,

The PTU has keen used on 24 aissioas 2t Four bulkhead boacabtlons and at tha AMS #Thow
location without & failure In the drive Lradn, anks Support wmechanisms, or sktruCture.

The mouniing pravisioa from the PYU base to the orbiter strocture and KMS arm was
analyzoed far worst-case laading Tpads and showed adequate margins,

BARE ADARD PESIGH (A2)

The design of the asseciated A? board is constructed From laminated copper-¢lad
epoxy giass sheets (MEMA G-1D} Grade FR—), PER BIL-P-BSG17A. Circuit coanec-

Lions are made through printed traces which run from poink to poing an the

bozrd surfares. Eviry trace terminaltes at an anmular ring. The annular ring
surrounds the hale in which a companent lead or terminal ¥5 Jocated. This ring
provides a footiag For the solder, ensuring good mechanical and electrical
pecformance. [Lp gize and shape pre governed by HTIL-P-5564D as are Lrace widihs,
spacing and routing. Those requiremsents are retberaked spacifically in drawing
nttes bo furthar assurf compliance. Wariations bekween tha arbwork master and tha
final product (due Lo frregularities of the atching process) are alsa fontreolled by
drawing noles. This fraventi making defective boards from geud artwark. Holas which
house na lead ar termina¥, but serve oaly te elecirically interconnact the different
board layers, contaia stitch bars for mechandcel support . and dincraased relizhility.

The Lhry hotes arg drl7Ted from a drid) tepe thus eliminaking the possieliity of
hunan error and 211pwing tight toatral over hole and anaular rin tontEntrit!t
important reliability criterion. After drilling and etching, A1l copper ladding is
tin-laad plated per HIL-SID-1495. Thiz provides for easy and reli ahqz soldering at
the Lime of board assexhly, even after perfods of pralonged skarage,
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FHEA MO. _ 2.4.3

CRITICALITY _ 2£2

Wi iU
SHUTTLE CCTV | MG W0 2294827-502 593,504

CRITECAL ITEMS LIST
SHEET __ 2 OF _8

FAILURE HOOE AKO

FATLURE EFFECT
OH EHD ITEM

RATINWALE FDR ALCEPTAHCE

Loss of pan and biltt
(elactrical funchign)].

(A L1]
4t FowwEr S.uptly
Covwmand/Clack Beceivers

Lass of travel in the pan
and 1%t diveckion.

Harsi Case:
Loss of mission
critical video,

DESIEN FEAVURES {Cuntinued)

BOARD ASSFMELY DESIGN (AZ)

- W11 components are installed in & wpnner which assures naxbmua reliability.

Comporent leads ara pre-tinsed, allowing total weltiog of solder joinks. A17 leads
ire formed to provide stress rellef and the bodias of larga components are staked.
Special mounting and handlimg Instrucklons are includad im each drawisq regquired
afeer Final assembly. The board 15 coated with urethass which protects against
hunidity and cunblaninabion. ;

0RO PLACEHENT

The AZ baard is secured in the elactronics assexnly by goldplated Baryllium
copper card guides. Connections are oadé ko the mother board with bl ind-mated
conngsbors., Disengagenent during lawmch 15 prevonied by & cover which spans
the board's Fres adga.



REY[SED 5-F.87

FHEA ND. _2.4.d

CRITICALITY 272

SHUTTLE CCTY
CRITICAL ITEMS LIST

LHLT Tl
DHG HO.- 229408226012, 683 . 5014

SWEET _ 3 OF _ B

FAILUAE HOOE AND

FAILURE EFFECT
17EH

RATIGNALE FOR ACCEPTANCE

Loss of pan and LilL
{electrical Fuackian).

(dL1]
i Power SIJHIH
Command/Lloch Receivers

02 35K

Lass of dravel {a the pan
and tilt direckien.

worst Case:
Loss of mlssion

critical viden.

QUALTEICATION TESTS

For Qualification Test Flow, see Table & located at the front of this bosk.

BZBS o T -
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FHE&A HO. __2.4.3

CRITICALITY &2

uNTT FTu

SHUTTLE CCTV OWG HD.

4224622002, 503, 504

CRITICAL TTEMS LIST

FATLURE MODE AMD

FAILURE EFFECT
LM END ITEH

RATTOKALE FOR ALCEPTANCE

SHEEYT __4q _  OF i

CALISE
Loas of pan and tilL
{alectrical Function}.

BIL
A2 Porgr Eug?lj
Command /L1 ock Receivers

Loss of travel in the pan
and t13t dirgction.

Loss of mission
critical videa,

PCCFPTANCE TEST

The CLTV systems' PTW i3 subjecued dirutlﬁ. wikhout vibration iz0lators which might
ba vsed in thair nermal installation, to the Following testing:

» Vibratian: 20-80Hz : X JA/Mgt-rice From 4.41) G2z
£0-350 Hx; b.04 Gz .
A50-750 Hz: -3 #710 Gck-zlops

Test Durabion: 1 Hinute per Axis
Test Lavel: 0.0 Grms

® [hermal Yacuum: Ln 3 pressure of XW-% Tarr, the tewperaturs shall ke as
Folluws:

125° F: Time Lo stablize equipmeni ples b hour
254 F: Time ko stablize equipneat pluz | hour
125 F; Time to stablize eqguipseat plus V hour

The PTU may mot hava bean subjected to tha yacuusm condibthon.

For Acceptance Test Flow, see¢ Table b Tocated at tha frant of this baok.

OPERATIDNAL TESTS :

In order Lo verify that CLTV compongnts arve operatianal. a test must varify Lha
health of al1 the comnand relatad campensnts Frow the PHS [AZA1) panal switch,
through the RCU. through the swnc lines ta the CanerasPTel, te the CanerasPTU command
decoder. The tést wwst also verify the camera's abllity te produce video, the ¥SU'a
ihilitg to route video, amd the menieor's akility to wisplay video. A sinilar Lest
would be parformad to verify (he HOM cosmand patgq

I. Pawer CCTV System,

2. ¥Wia the PHS paned, select 3 monitor 8s destination and the casers under
test as sowrce,

3. Send "Camera Power On" comwmand fram PHS panel .

4. Select "External Syne't on mgnd tor.

5. Obsarve videp displayed on manitor. Moie that #F vidao om monilor ig

synchroni zed [i.e., skable raster} then this indicates that ithe camerdg

is receiving composite sync From tha RCA and that the camera i: producing

syacheoai zed video.

3ead Pan, TiLL, tocus, Zoom, ALC, AND Gooea comnands aad wisually faither

via the menitor or direct okservation) verify oparation.

Select downlink ac deskination and camera wndar test as saurce.

Observe vides routed to dowalink,

Send “famera Power OffM command wia PHS panal.

. Repeat Steps 3 ibruugh 9 encepl issue Commangs wid the HDM comnand pail.

—
(=R =N =]
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FHEA HO. _ 2,4,3.

CRETICALITY 2i8

UbIT PN
SHUFTLE CCTY WG N fogqpE2-a03 503, S04

CAITICAL ITEMS LEST
SHEET 5§ oF __ B __

FATLURE HIDE AMD
CALSE

FAILURE EFFECT
O END LTEH

BATIOMALE FOR ACCEPTARLE

Loss of pan and Eilt
{edectrica] Functlos].

PIL
Al Power SHF;I]]
Command/Clock Receivars

(2 46R

Loss of travel in the pan
and tilt direction.

warst Case:
Loss of misstan
critheal video.

QA/INSPECTION

Procurement Contral - The PED EEE Parls ami wardware items ars procured fram
approved vendors and supplisrs. which meat the requi rements set farth In tha CCTV
contract and Qualiky Plan Hork Statemeny {WS-2593176). Resideot DCAS pevspniel
review all procuramest documents to establish the sepd far G5I on salected parts
{PAL K11},

Incoaliag Inspection and Storage - Incoming Qualily inspeckions are aads on all
received materlals and parts. Rasults are recorded by lat and retained in e by
drawing and coatrol numbars for future referenca and Lraceahility. A1l EEE parts
are subjected to jacoming accoptance tests as ralled for in FAL 315 - Incoming
[nspection Tast Instruchhons, lnwuing flight parks are further processed in
accordance with BCA HAMEEBY — Precondilioning and Acceptance Raguirements for
Electriric Parts, with the ¢xception thak DPA and PIKD testing 18 ok performed.
Machanical jtwns are iaspactad per PAI 316 - Incoming Inspactisn Instructions for
machanical ftems, PAL 305 — Incomiag Quality Contral Isspeckion Instruction, and
PAL 612 - Procedure for Procesting [ncoamlng or Purchased Parts Designated far
Flight Use. Accepted items are deYivered ba Material Controlled Stores and retained
under specified coaditions uatil fabrication is required. HNon-corforming materials
are hebd fer Makarial Review Hoard (MRB) disposition. (PAE 307, PAT IQC-531).

Board Aspembly & Test - Prior ko the start of ATU board asseqbly, all ilews are
verified tp be correct by stock room persannel, as the teas are accumplakas Lo Form
s kit., The items are verifiad again by the cperaicr who assenbles the kit b
cheching apainst the as-built—parts-1ist (ABPLY. DCAS Handatory laspéction ;uints
ara designated for a1b printed circuit, wire wrap and welded whre poards, plus
harness connectors fur suldaring whring, crimping, selder splices and quality
workmanship peice ta ceating of the rompenent side of board:s and slagving of
harnesses.

specific PTU board assembly and Lest instrections are provided in grawing Lobtes, and
applicable docoments are £alled out is the Fabrication Procedurd and fecord
(FPR=-22%4022) and parts 1ist PL 2294622, These include wira conneckion List 2295901,
Prociss Standard RTIV-5B6& 228081, Frocess Standard — Sanding #lcro lape 2280489,
Speciticatian Seldering 2200749, Specificatiun Name Plate Applicaltios 1960167,
Spacification - crimﬁlng ¥260000, Specification — Bonding and Staking 2280674,

Speci Fication - Urethane coating ZZ280B77, Specificetion - locking compound 2026116,
jpeci fication Epoxcy Adhesiwe 2030985, Specification - Harl-:'iug 2280076, Specificatian-
Workmanship AB3N0HA, Spedification Banding and Staking 2Z80875.

2-788 ooy
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FHEA MO, _2.4.3

CRITICALITY 272

WNIT [
SHUTTLE [CTV OWG WO, 223aNP7-502 509,504

CRITICAL TTEMS LIST
SHEET _& = OF _ B

FATLURE WOOE AHD

FATLURE EFFECT
OH EHD ITEN

RATEONALE FOR ACCEPTANCE

__ CRUSE
Loss of pan and EilL
(electrical functionl.

E.Etm Pawer Suppl '
Wer ¥
Ea-'nand%rnnk Racaivers

Loss of travel bn the pan
and tilt direccion.

Loss of mlésinn
eritical widep.

QASINSPECTION

PIU Assembly and Task - An spen bow test i5 perforsed ‘ul_-r TP-IT-2294822, and an Acceptance
Test per TP=AT-Z204822, including vlbratioa and Lhernal vacuum, Torques are specified and
wltnessad, traceability musmbars ars recorded and calibrabed taols are chacked priar
E0 wse. RCA Quality and OCAS inspectioms are rrfumnd at ithe completion of
&ejciﬂed FPR oparationz in accordance wlith PAL-204, PAI-285, PAL 206 and PAI 217.
$ persoanad wllaess PTU buttos-up end critical korquing. R and DEAS persenmal
manitor accaptaace tasks and raviaw tho test datafresults. These personnel also
inspect for confarmance after all repalr, cework and retest.

Preparation for Shipment — The PTI is packaged 4::ur|lhli-| to CCTY Lelier G011 oana
2200746, Provess standard For Packagiag and Handling guidalirpes. AN related
documentation facluding assenply dr.auinl‘]s. Party List, ABPL, Tast Data, ekc, 1s

thered and keld in a documestation folder assi?ned kpecifically to aach assambly.
ﬁis folder is rétained for vefecesce. Am EIOP is preparad for @ach FTW in
accordance with Lhe requirements of HS-2503136, HCA QC and DCAS personnal witmass
crating, packaging, packing and markisy. asd review the EIOF for conpletengss and
accuraty.
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CRITLCALETY 22

SHUTTLE CCTw
CRITECAL ITEMS L15T

UNET FEL
DWG MO.  22O4822-502.547.504

SHEET I aF 0

FAILURE MODE "AHD
CAUSE

FAILURE EFFECT

Losy of pan and tilt
{electrical function).

BIU
A2  Pawer Sugqﬂy
Command/Clack Receiwers

1NFIAR

Lots of travel im the pan
and 4ile dirveckion.

Herst (ase!
Loss of mission
critical video.

|

RAYJOMALE FOR ACCEPTANCE

DR AZS48 kog A09DS SAM21-502

Pecriptign: Fli

-pan during FLT 0

e

Causes
emi tler junction.

_ACLIon:

Corrective
hardware. @1 was replaced |
wore ipspected and rewarked Lo comply

g""._.L\{ AL

t Failure.
SE5-11 |ReT|

Protruding QV weunting W2
through €2 an adjacant A1 Hoard.

Spacecraft Lewvel.
PY2-N60939)

PFTU dbd not i1t and way slow Lo

rdware on A2 board producad short ta geouad
01 Ltransistor on AZ Board had vpen base o

ECN CCT 1146 was 13sued to change length aof 1 mounting

& addition to C2 B C4 pn Al Boavd.
with ECH CCT TNa6.

#IUs In fiald
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FHEA WO. _2.4.3

CRITICALLTY 2L

SHUTTLE LCTW
CRITICAL ETEHS LESY

GNIT FTll
WG KO. =

SHEET g oF B

FATLURE MIMIE AHO
CAUGE

FATLURE EFFELTY

RATIOHALE FOR ACCEFTANLCE

ON EHC ITEH

loss of pan and tilt
(electrical function).

Elu
A Power Supply -
Covwiand /61 ock Fltiiweri

Logs af travel in the pan
ard El¥L direction,

Loss of mission
critical videa.

DESICH FEATURES

Pastible Tosst of major miszion objectives dus ba inabflity to pesition camera for

desirved FOV,
LREM ACTION

IF possible, continoe mission using aliarnaka yigual cues.

CREM TRAINEHG

Crew should be Lratned ta use possible altermates ba CCTV.

HISSI0M DOHSTRATNT

Hhere passible proredures should be desigmed so thay can be accomplished withaot CCTV.



